Induction of putative tumor-suppressing genes in Rat-1 fibroblasts by oncogenic Raf-1 as evidenced by robot-assisted complex hybridization.
The growth factor receptor-dependent protein kinase Raf-1 is activated by GTP-bound Ras, thereby activating the mitogen-activated protein kinase pathway. To study the role of Raf in transformation we transduced Rat-1 cells with a tetracycline-regulatable retroviral vector encoding the constitutively active oncogenic C-terminal fragment of the human Raf-1 protein. Using subtractive hybridization of mRNAs from induced and noninduced cells and robot-assisted screening by complex hybridization, Raf-induced genes with various different characteristics of induction were investigated. Among the strongly induced genes were those involved in carcinogenesis such as metalloproteinases 3, 10 and 13, cathepsin L, ornithine decarboxylase, and putative tumor-suppressing genes such as monocyte chemoattracting protein 1, interferon-induced protein 10, a recently identified 2'-5' oligoadenylate synthetase-like protein, and plasminogen activator inhibitor type 2. Other components of the plasminogen activator system were not induced. Plasminogen activator inhibitor type 2 is a down-regulator of the proteolytic cascade consisting of various metalloproteinases, some of which are induced by a carboxy-terminal Raf mutant (RafCT). In conclusion, RafCT induces factors which act in a conflicting manner in respect of carcinogenesis, especially within the proteolytic system of the extracellular matrix.